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Abstract
This study investigates how the circular economy and business models are related in
the current business and management literature. Based on bibliometric analytical
procedures, 253 articles were retrieved from the Scopus, Web of Science, and
ScienceDirect scientific databases. The articles were analyzed according to network
analysis principles, and key terms were mapped into a network. We used VOSviewer
to build the network, explore the most-researched terms and their relationships, and
identify less-explored terms and research gaps. We furthermore conducted a qualita-
tive review of selected publications to provide an illustration of quantitative results
and delve deeper into the research topics. The main findings revealed the networks
of current topics as they appear in the publications such as business models, the
circular economy, circular business models, value, supply chain, transition, resource,
waste, and reuse, and their most prevalent relationships. The results also highlighted
several emerging topics such as those connected with managerial, supply-side,
demand-side, networking, performance, and contextual considerations of circular
business models.
K E YWORD S
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1 | INTRODUCTION
Interest in the circular economy is increasing from government,
business, society, and academia. It has been widely recognized
that switching from the linear model of economy to a circular
one brings environmental, social, and financial benefits
(Lewandowski, 2016). This is because more efficient use and reuse
of resources and the resulting lower overall resource inputs,
energy, emissions, and waste leakage could reduce negative
environmental impacts without jeopardizing growth and prosperity,
all while achieving a better balance between the economy,
environment, and society (Geissdoerfer, Morioka, de Carvalho, &
Evans, 2018; Manninen et al., 2018). The circular economy is a
cyclic system that aims to eliminate waste by turning goods that
are at the end of their life cycle into resources for new ones
(Stahel, 2016). Closing material loops in industrial ecosystems can
create a continual use of resources. This can be achieved through
long-lasting design, proactive maintenance, recycling, repairing,
refurbishment, and remanufacturing (Geissdoerfer, Savaget,
Bocken, & Hultink, 2017). Given its substantial impact on the envi-
ronment, the circular economy has become a key topic in public
debates, with the EU declaring the need for academic research on
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new and more sustainable economic models and strategies
(Urbinati, Chiaroni, & Chiesa, 2017).
The transition to the circular economy often entails holistic adap-
tations in firms' business models or even the creation of new ones
(e.g., Bocken, de Pauw, Bakker, & van der Grinten, 2016; Manninen
et al., 2018). The implementation of circular economy principles often
requires new visions and strategies and a fundamental redesign of
product concepts, service offerings, and channels towards long-life
solutions (Lewandowski, 2016). This is in line with the reassessment
of suppliers and partners as well as a value chains that focus on long-
term instead of short-term efficiency (Geissdoerfer et al., 2018). Even-
tually, circular economy principles also affect how companies can
make money, with the ownership structure perhaps shifting, boosting
demand for services along the product life cycle. This means that rev-
enue models such as renting, leasing, or subscriptions might become
more frequent product-focused industries (Tunn, Bocken, van den
Hende, & Schoormans, 2019). Together, the various adaptations that
may be required to shift a company towards incorporating circular
economy principles affect all three dimensions of a business model:
value proposition, value creation, and value capture
(e.g., Clauss, 2017; Osterwalder & Pigneur, 2010; Teece, 2010).
When the concept of circular business models was introduced in
the academic literature (e.g., Bocken et al., 2016; Geissdoerfer
et al., 2018; Lüdeke-Freund, Gold, & Bocken, 2019), it initiated a dis-
cussion about business models aiming to “create, deliver, and capture
value while implementing circular strategies that can prolong the use-
ful life of products and parts (e.g. repair and remanufacturing) and
close material loops (e.g. recycling)” (Nußholz, 2018, p. 187).
Despite the fact that circular economy business models are just
emerging (Lüdeke-Freund et al., 2019), their practical and academic
relevance have boosted the number of studies recently published on
them. These include conceptual developments such as models and
typologies of circular business models (e.g., Bocken et al., 2016;
Lewandowski, 2016; Lüdeke-Freund et al., 2019). Various empirical
examinations in the realm of circular business models to date have
provided insights into their different aspects such as processes, roles,
management mechanisms, or critical capabilities (e.g., Frishammar &
Parida, 2019; Khan, Daddi, & Iraldo, 2020; Parida, Burström, Visnjic, &
Wincent, 2019; Zucchella & Previtali, 2019). This research has pro-
vided several remarkable contributions, helping firms to transform to
circular business models. Bocken et al. (2016) for instance developed
product and business model-related strategies to move from a linear
to a circular economy occurring within slowing, closing, and narrowing
resource loops. Lewandowski (2016) redefined the components of the
business model canvas in the context of the circular economy.
Lüdeke-Freund et al. (2019) identified a broad range of business
model design options, proposing six major circular economy business
model patterns based on a morphological analysis. Rosa, Sassanelli,
and Terzi (2019) reviewed existing circular business models and iden-
tified the archetypes, classification methods, adoption-oriented chal-
lenges, and decision-support tools within them.
Despite these valuable contributions, we currently lack a unified
understanding of the current state of knowledge on circular business
models. In particular, because many studies were published in a short
period of time, their structures and discourses are not well established
and linked to each other. It is not apparent which avenues of research
on circular business models are well developed and potentially satu-
rated and which ones deserve deeper attention in future studies. In
this study, we aim to thematically structure the developments in the
field of circular business models and extend the existing knowledge
base using the research agenda we provide. The following works to
answer the following research questions: What is the current state
and the established concepts in the circular economy and business
model-related literature? and Where is the research field of circular
economy business models going, and what are the emerging issues in
circular economy business model research?
To address these research questions, we conducted a network
bibliometric analysis of 253 journal articles on business models and
the circular economy. These articles were published in peer-reviewed
academic journals until the end of 2019. Our research makes a num-
ber of relevant contributions to the literature. First, we contribute to
the current discussion on circular business models by synthesizing and
extending the existing knowledge base in the field. Here, we identify
the current and most prevalent topics within research at the inter-
section between business models and the circular economy and local-
ize emerging topics with the potential for contributions in future
research. Second, we compare and contrast the insights from our
bibliometric literature analysis with prior qualitative reviews of circular
business model studies, extending knowledge via our quantitative
insights and highlighting implications for theory development. Third,
by exploring the topics using a procedure based on cooccurring links
between terms (Van Eck & Waltman, 2010, 2019) in the bibliometric
analysis, we provide a methodological approach allowing the identifi-
cation of research gaps. This is different from exploring the networks
of authors and/or citations/cocitations that is widely utilized in
bibliometric studies (Perianes-Rodriguez, Waltman, & Van Eck, 2016).
2 | RESEARCH AT THE INTERSECTION OF
THE CIRCULAR ECONOMY AND BUSINESS
MODELS
The circular economy has gained significant attention in the literature
in recent years. Its premise is the transformation of the way resources
are used by shifting from existing open production systems
(i.e., traditional linear systems where resources are used to produce
finished products and become waste after their consumption) to
closed production systems (i.e., circular systems where resources are
reused and kept in a loop of production and consumption; Urbinati
et al., 2017). As defined above, the aim of this kind of closed loop
cyclic system is to eliminate waste by turning goods that are at the
end of their life cycle into resources for new ones (Stahel, 2016). By
maximizing the efficient use of resources, this fundamental redesign
of materials, products, and value creation systems should ultimately
reduce the negative environmental effects of emissions and resource
waste that naturally accompany the consumption of physical goods
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(Rosa et al., 2019). The circular economy is often facilitated by means
of product-life extension, redistribution/reuse, remanufacturing, and
recycling (Urbinati et al., 2017). The notion of the circular economy
has been approached in the scientific literature from several interdis-
ciplinary perspectives, including industrial ecology; product design
practices; and environmental, political, and social science (Bocken
et al., 2016; Urbinati et al., 2017). With increasing concerns about
environmental issues and sustainability, its relevance is now in the
worldwide spotlight, with a clear commitment by the United Nations
to a set of 17 sustainable development goals (SDGs) defined to pro-
vide “a shared blueprint for peace and prosperity for people and the
planet, now and into the future” (United Nations, 2020).
Initially, the circular economy research field evolved primarily
from a more technical perspective, examining efficient resource use,
waste generation, and their environmental impacts. More recently
however, researchers have recognized that in order to facilitate the
circular economy premise, fundamental transitions of established
business strategies, value chains, and eventually business models are
needed (Rosa et al., 2019). This perspective was further underscored
by the fact that, in particular, start-up companies entering the market
with novel business models were shown to be very suited towards incor-
porating sustainability (Schaltegger, Hansen, & Lüdeke-Freund, 2016;
Schneider & Clauß, 2019) and circular economy principles into their oper-
ations (e.g., Antikainen & Valkokari, 2016; Weissbrod & Bocken, 2017).
So the circular economy business model has established itself as a
valuable unit of analysis in both academic research (Massa, Tucci, &
Afuah, 2016) and business practice Pohle & Chapman, 2006. Its par-
ticular value can be seen in its holistic and systemic nature. On the
one hand, complex conceptualizations such as the business model
canvas Osterwalder & Pigneur, 2010 are used as a holistic blueprint of
organizations, enabling a critical assessment of the status quo as well
as innovation of business models (Joyce & Paquin, 2016; Täuscher &
Abdelkafi, 2017). On the other hand, the business model concept
helps to analyze organizational value creation from a systemic per-
spective in which certain activities, choices, and organizational objects
are linked within unique complementary configurations (Abdelkafi &
Täuscher, 2016; Bouncken, Kraus, & Roig-Tierno, 2019; Casadesus-
Masanell & Ricart, 2010; Clauss, Bouncken, Laudien, & Kraus, 2019;
Schneider & Clauß, 2019; Zott & Amit, 2010).
Whereas early business model research was strongly concerned
with conceptualizations and definitions Spieth, Schneckenberg, &
Ricart, 2014, researchers more recently concluded that the business
model consists of three broader, interrelated dimensions: value propo-
sition, value creation, and value capture (Bocken et al., 2016;
Clauss, 2017; Foss & Saebi, 2017; Teece, 2010). The combination of
these three value domains defines the gestalt of a firm's business
model (Shafer, Smith, & Linder, 2005). Value proposition incorporates
the product and service offerings of the firm and how these are uti-
lized, as well as the definition of the customers whose problems are
solved by these offerings (Baden-Fuller & Haefliger, 2013). The value
creation dimension answers the question regarding how this value
proposition can be created by the firm. It therefore comprises the
firm's internal and external capabilities, its technical infrastructure,
and the processes in which value creation takes place (Achtenhagen,
Melin, & Naldi, 2013; Clauss et al., 2019). The value capture dimen-
sion focuses on the question of how the firm makes money by looking
at the costs associated with the value creation, as well as the revenue
sources and models associated with the value proposition (Baden-
Fuller & Haefliger, 2013; Casadesus-Masanell & Zhu, 2013).
The advantage of the business model concept in the context of
sustainability is its holistic and structured nature that is particularly
suited to identifying and analyzing unique configurations and modifi-
cations that distinguish firms from each other. Examples here include
Lüdeke-Freund (2010) or Joyce and Paquin (2016) who developed
frameworks for sustainable business models; Spieth, Schneider, Clauß,
and Eichenberg (2018) who identified the value drivers of social busi-
ness models; or Schneider and Clauß (2019) who identified the partic-
ular choices and consequences that facilitate sustainable business
systems.
In the context of the circular economy, the business model con-
cept provides a framework for understanding how companies pro-
pose, create, and capture value while applying the principles and
practices of the circular economy (Bocken et al., 2016). A number of
conceptual classifications have been developed to guide companies
and researchers in circular business models (e.g., Bocken et al., 2016;
Lewandowski, 2016; Lüdeke-Freund et al., 2019; Urbinati
et al., 2017). Recent research however has taken various perspectives
and linked other management domains such as supply chain manage-
ment (e.g., Geissdoerfer et al., 2018), innovation management
(e.g., Antikainen & Valkokari, 2016; Linder & Williander, 2017), entre-
preneurship (e.g., Veleva & Bodkin, 2018), or even marketing
(Kalverkamp & Raabe, 2018). The resulting complexity creates a need
for a unified understanding of current and emerging topics, showing
established areas, “white spots,” and potential avenues for future
research. This study aims to approach this task with a network
bibliometric analysis of the literature on the research field to date,
linking the circular economy and the business model concept.
3 | RESEARCH METHODOLOGY
We used the quantitative approach of bibliometric analysis to struc-
ture and advance the understanding of the intersection between busi-
ness models and the circular economy and examine the evolution of
the research field (Vallaster et al., 2019; Zupic & Čater, 2015). We fur-
thermore supplemented this with a qualitative literature review to
obtain deeper insights into quantitative results.
3.1 | Data collection
The bibliometric analysis search was conducted in September 2019
and utilized three different databases: Scopus, Web of Science (WoS)
Core Collection, and ScienceDirect. We used a keyword Boolean sea-
rch with “circular econom*” AND “business model*” OR “circular busi-
ness model*.” To identify the most influential journals in the field of
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business model and circular economy, we focused on journal articles,
including reviews, editorial materials, and notes published in journals.
The search results were reduced to articles written in English. The
year of publications was not restricted. A total of 236 items in Scopus,
231 items in WoS, and 177 items in ScienceDirect matched the
criteria and were included for further examination.
We combined the results from the three databases and excluded
duplicates for the next step, which resulted in a total of 394 unique
items. We furthermore manually reviewed the titles, abstracts, and
keywords of the selected articles, double checking for the selection
criteria, and deleting those sources which were not in the field of busi-
ness and management and/or did not deal with the circular economy
and business models as topics at hand. This resulted in 253 publica-
tions distributed across 82 different journals.
Figure 1 illustrates the publication year distribution of the ana-
lyzed papers. The articles were published from 2013 to 2019. The
number of publications has increased significantly since 2017: 92.9%
of the analyzed papers were published in the last 3 years and 76.7%
in the last two. This indicates the increased scholarly attention this
research field is actively receiving; it can be assumed that this devel-
opment will continue in the coming years. This may also be related to
the coexistence of practical and theoretical knowledge and developing
information. A recent trend in addressing circular economy issues as a
result of global developments has also intensified the research efforts
in these areas.
An analysis of the worldwide distribution of the business model
and circular economy literature shows that publications are centered
in the United Kingdom, Sweden, Italy, the Netherlands, Finland, the
United States, Brazil, Denmark, Spain, France, and Germany (Figure 2).
This distribution of knowledge production is in line with a general
trend in management literature in which European and American
scholars have dominated international publications. Furthermore, the
high proportion of business model and circular economy knowledge
produced by scholars from Western countries indicates their interest
in circularity issues and approaching them with business model con-
siderations. Despite the prevalence of scholarship from Western
countries, there is in fact strong diversity in authorship countries. The
literature analyzed included publications from 46 countries, including
F IGURE 1 Publication year distribution of
analyzed papers (n = 253)
F IGURE 2 Distribution of analyzed papers by countries [Colour figure can be viewed at wileyonlinelibrary.com]
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Eastern Europe (e.g., Romania, Russia, and Slovenia), Australia and
Asia (e.g., China and India), Latin America (e.g., Chile and Mexico), and
Africa (e.g., South Africa). This highlights the global interest in foster-
ing the circular economy through business models.
We identified the five most popular journals based on their number
of published papers on the topic (Table 1). They include the Journal of
Cleaner Production; Sustainability; Procedia CIRP; Resources, Conservation &
Recycling; and the Journal of Industrial Ecology. We also analyzed the
impact of the selected articles using the total number of citations in the
Scopus and Web of Science databases. The analysis revealed that a
majority of publications were cited <10 times or even not cited at all
(66.5% of papers from Scopus and 74.6% of papers fromWoS). This may
be explained by the fact that the majority of articles were published
recently, many of which might not have received citations yet. Table 2
lists the top 10 articles ranked by total citations. Of particular note is that
although both databases identified the same 10 most-cited articles, their
ranking position slightly differs.
From a methodological standpoint, the majority of papers in our sam-
ple are empirical qualitative studies (69.6%, 176 papers), mostly based on
case studies and exploratory analysis. This category also includes qualita-
tive literature reviews. Empirical quantitative papers account for 17.8%
(45 papers) of the sampled papers and are based on quantitative data col-
lection and analysis, as well as quantitative literature reviews. Conceptual
papers represent 11.5% (29 papers) of the papers and are focused on
developing theoretical concepts, typologies, or taxonomies related to circu-
lar business models. Three papers were introductory editorials to special
issues and were not included in the classification.
3.2 | Data analysis
The network analysis software tool VOSviewer was used to explore
the intellectual structure of the business model and circular economy
research fields and their intersection. It allowed the structure and
TABLE 1 Top five journals, as determined by their number of
published articles
Journal Number of articles
Journal of Cleaner Production 62
Sustainability 32
Procedia CIRP 22
Resources, Conservation & Recycling 15
Journal of Industrial Ecology 5






Geissdoerfer et al. (2017) The Circular Economy—A new sustainability
paradigm?
Journal of Cleaner Production 400 311
Kirchherr, Reike, and
Hekkert (2017)
Conceptualizing the circular economy: An






The Circular Economy: An Interdisciplinary
Exploration of the Concept and Application
in a Global Context
Journal of Business Ethics 230 152
Bocken et al. (2016) Product design and business model strategies
for a circular economy
Journal of Industrial and Production
Engineering
225 192




Pan et al. (2015) Strategies on implementation of waste‐to‐
energy (WTE) supply chain for circular
economy system: A review
Journal of Cleaner Production 125 96
Witjes and Lozano (2016) Towards a more circular economy: Proposing a
framework linking sustainable public





Linder and Williander (2017) Circular Business Model Innovation: Inherent
Uncertainties





Two life cycle assessment (LCA) based methods
to analyze and design complex (regional)
circular economy systems. Case: Making
water tourism more sustainable
Journal of Cleaner Production 72 53
Moreno et al. (2016) A conceptual framework for circular design Sustainability 65 55
aThe total number of citations was reported based on data in the Scopus and Web of Science databases on September 4, 2019.
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dynamics of science to be visualized (Van Eck & Waltman, 2010). We
adopted the procedures recommended by Van Eck and Waltman (2009,
2011, 2017). Following the research purpose of revealing how the busi-
ness model and circular economy are related to other terms within their
networks and what the emerging research gaps in the field are, we spe-
cifically explored the cooccurrence links between terms retrieved from
the sampled articles. Bibliometric analysis provided the results based on
quantitative properties and mapped out the relationships between terms,
helping to structure and better understand the nature of the research
field. This approach permits detection of the key relationships,
uncovering the current and emerging topics in business model and circu-
lar economy research. It also allows the identification of the most com-
mon links among terms, as well as the emerging terms that have not
received extensive attention in previous literature. Furthermore, to illus-
trate the results of bibliometric analysis and more deeply understand the
specific research questions and issues within current and emerging
issues, we conducted a qualitative analysis of selected publications which
focus on the investigation of identified relationships.
In the first stage, the data on 253 papers were prepared as an
input for analysis in a TXT file containing the papers' information
retrieved from the three scientific databases. We excluded authors'
personal data and addresses (country, university, and department
names) as well as the journal's information (name, issue, volume, page
numbers, DOI, etc.). We considered full counts of key terms, and the
minimum number of occurrences of a term was set at five. Although
this procedure can generate a greater number of nodes in the net-
work, including not-connected nodes, it is recommended for identify-
ing topics that emerge in only a few papers and for analyzing research
gaps. From a total of 6,158 terms scanned by VOSviewer, 485 met
the threshold for analysis, that is, they were repeated at least five
times in the data.
In the second stage, we checked the terms, cleaning those that
were not linked to research topics. We specifically excluded data and
noun phrases (Van Eck & Waltman, 2014) that were related to papers'
structure and not useful for analysis such as abstract, keywords,
paper, research, study, question, literature review, theory, methodol-
ogy, future research, practical implication, and originality value. Based
on these exclusion criteria, VOSviewer established the relations
among the remaining terms to build the network. This procedure
resulted in 485 terms grouped into 11 clusters with 37,868 relation-
ships that were used for the continued analysis. The network of key
terms within circular economy and business model literature is pres-
ented in Figure 3.
We adopted the following procedures for building the network as
recommended by Van Eck and Waltman (2019). The links of the net-
work were formed by the strength of the links between terms (repre-
sented by a numerical value: The higher the number of papers in
which two analyzed terms occurred together, the stronger the link).
The nodes of the network were the terms identified by VOSviewer
according to their appearance in the papers with the five-times
threshold.
Based on the clustering procedure, the terms (items) were grouped
into 11 different clusters, with each term solely belonging to a single clus-
ter. The items were inserted into a cluster according to an attribute (from
which the most important was the weight or importance of an item).
Items with greater weight are therefore shown more prominently than
F IGURE 3 Network of key terms within the circular economy and business model literature. Notes: Black circles highlight the investigated
general key terms of business model, circular economy, circular business model, and specific management-related (value, supply chain, and
transition) and circular economy-related (resource, waste, and reuse) terms. The gray squares highlight the terms within which the circular
economy and business model concepts have established main relationships [Colour figure can be viewed at wileyonlinelibrary.com]
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smaller-weight items, which is reflected in the size of the nodes. The
other parameters considered in the network were the links attributes and
total link strength attributes. The former indicates the number of links of
an item with other items. The latter indicates the total strength of the
links of an item with other items. Determined by the score of the items,
the software automatically generated different colors in the network to
indicate which cluster a node pertains to. A cluster is a set of nodes that
are thematically close to each other, and the number of clusters was
based on resolution parameters: The higher the parameter value, the
larger the number of clusters (Van Eck &Waltman, 2014, 2019).
The interpretation of the network presented in Figure 3 was car-
ried out in the third stage. We started with the analysis of the larger
nodes because they represent the most frequently occurring terms in
the selected papers (Van Eck & Waltman, 2019). The analysis started
with the three core terms: circular economy, business model, and cir-
cular business model. We also explored other more specific terms on
the topic within management and circular economy fields. Further-
more, we performed the analysis of key items to which a selected
item was related (this procedure is possible with the software by
selecting a specific item and underlining its connections with other
items). This allowed identification of the relationships formed with the
general terms of business model, circular economy, and circular busi-
ness model and with more specific terms such as value as an impor-
tant attribute in business model literature, supply chain, and
transition, as well as resource, waste, and reuse.
Further, emerging issues were identified and interpreted (pres-
ented in the small nodes of Figure 3). The terms were analyzed indi-
vidually because they are located in the peripheral locations of the
graph, and most of them are not directly related to “business model &
circular economy.” For presentation purposes, the terms were
grouped into larger categories and analyzed according to their adher-
ence to the topic.
The fourth stage of the analysis included the procedures of data
and validity checking performed by the coauthors (Patton, 1990;
Ravitch & Carl, 2016). This included validation of the data and the net-
work formed, as well as the inferences made from the results,
according to the principles of Miles, Huberman, and Saldaña (2014,
p. 117): “… conclusions typically need confirmation, checking, and veri-
fication.” All analyses were conducted according to analytic
bibliometric procedures (Zupic & Čater, 2015) as well as the authors'
F IGURE 4 Relations of the terms business model, circular economy, and circular business model [Colour figure can be viewed at
wileyonlinelibrary.com]
F IGURE 5 Relations of the terms value, supply chain, and transition [Colour figure can be viewed at wileyonlinelibrary.com]
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knowledge and expertise in the field and were carried out according
to inductive analysis precepts (Patton, 1990).
Finally, we supplemented bibliometric analysis with a qualitative
review of the publications to provide more details to the results. Here,
we selected the papers investigating the identified key terms, relation-
ships, and small nodes and returned to the texts. To provide the qual-
ity threshold, we focused on the papers in the sample that were
published in academic journals ranked as level “C” or higher (using the
British Association of Business Schools' [ABS] Academic Journal Qual-
ity Guide (2018) with a cutoff ≥2, and the Impact Factors from Journal
Citation Reports (2018) with a cutoff ≥0.7; these provide a guide of
the quality of business and management journals; Bouncken, Gast,
Kraus, & Bogers, 2015). However, for the analysis of emerging topics,
we considered all journals in light of how the small nodes are explored
in only a few papers. Moreover, according to Wang, Veugelers, and
Stephan (2017, p. 1416), novel papers tend be “published in journals
with a lower Impact Factor, compared with non-novel papers.” The
qualitative analysis of selected publications allowed an illustration of
the research issues of current and emerging topics within the business
model and circular economy research fields.
4 | FINDINGS AND DISCUSSION
4.1 | The current state—Exploring the relations of
key terms with current research topics
We explored the large nodes in the network and the main relation-
ships within the topic to analyze the current research issues dominat-
ing the business model and circular economy literature (Figure 3). As
expected, the circular economy and business models are the largest
nodes, with the circular economy term occurring more often in the
papers, indicating that researchers are more focused on understanding
this system and its specific components. Because the network is rela-
tively dense and contains many nodes, we explored it in depth to
interpret the links between the terms. Zooming in on Figure 3, it was
possible to identify key terms grouped into three categories: circular
business model (Figure 4), management-related (value, supply chain,
and transition; Figure 5), and circular economy-related (resource,
waste, and reuse; Figure 6).
Although the analyzed key terms differ in the number of relation-
ships and the related nodes, a closer examination of the results
allowed consistent patterns and the frequently repeated relationships
across the graphs to be identified. In particular, circular economy and
business model terms have established main relationships with the
terms product, technology, industry, strategy, and sustainability. This
suggests that product, technology, and industry considerations are
important for the investigation of circular business models. Addition-
ally, circular business models are linked to the strategy of the com-
pany and are often investigated within a broader sustainability
context. The qualitative review of the selected articles allowed these
relationships to be linked to the background and the context of the
studies, helping specify the respective research issues and questions.
The examples of research issues of current topics examining the key
relationships of business model and circular economy research are
summarized in Table 3. We discuss these relationships with each of
the key terms in the following.
4.1.1 | Product
The studies investigating the relationship between circular business
model and product focus on issues including product-service systems
(PSS) and the assessment of the customer value, circularity, and eco-
nomic potential of these business models (Pieroni, McAloone, &
Pigosso, 2019), as well as the implications of PSS for the circularity of
supply chains (Yang, Smart, Kumar, Jolly, & Evans, 2018). Another
example is the analysis of product lifetime extension business models,
questions about how organizations create value from prolonged prod-
uct lifetimes (Ertz, Leblanc-Proulx, Sarigöllü, & Morin, 2019), and how
these business models contribute to a more resource-efficient econ-
omy (Whalen, 2019). Researchers here stress the ways of creating
more sustainable business models by closing the production and con-
sumption loops via recycling, reuse, and remanufacture of products.
F IGURE 6 Relations of the terms resource, waste, and reuse [Colour figure can be viewed at wileyonlinelibrary.com]

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































FERASSO ET AL. 9
The results also reveal underexplored issues and research gaps
such as business model design for risk reduction in product-service
offerings related to retained ownership, as well as the investigation of
how and why firms engage in extending product value business
models. Longitudinal and comparative studies of the financial or envi-
ronmental performance of various product lifetime extension business
models might also be a valuable and fruitful scientific direction.
4.1.2 | Technology
The links between circular business models and technology involve
the role of disruptive technologies in shaping closed-loop systems
(Rajala, Hakanen, Mattila, Seppälä, & Westerlund, 2018) as well as the
role of the circular economy in stimulating firms to introduce disrup-
tive technologies and new business models (Esposito, Tse &
Soufani, 2017). Researchers have addressed the contributions and
limitations of Industry 4.0's technologies for circular economy prac-
tices and operations management (Lopes de Sousa Jabbour, Jabbour,
Godinho Filho, & Roubaud, 2018). Other research issues include the
role of technologies for business models based on the reuse and
recycling of waste material (Nascimento et al., 2019).
Technology-related issues contain important considerations and
have the potential to provide further insights for the circular business
model literature. Future studies may address the issues of how disrup-
tive technologies influence circular business models and to what
extent the circular economy may impact firms' adoption of new tech-
nologies. Other research topics include the investigation of how to
incorporate manufacturing technologies provided by Industry 4.0
(e.g., 3D printing) into sustainable production and how companies can
combine smart manufacturing within their circular business models.
4.1.3 | Industry
The circular economy and business models are considered by researchers
in different industries including manufacturing, services, or knowledge-
intensive fields. Upadhyay, Akter, Adams, Kumar, and Varma (2019) in
particular analyzed factors specific to manufacturing and service indus-
tries that impact circular business models. Horvath, Khazami, Ymeri, and
Fogarassy (2019) investigated the circular transition of business models
in biotechnology, an innovative and knowledge-intensive industry, show-
ing that the business innovation process is more the result of striving for
market competitiveness than making efforts for sustainable develop-
ment. This shows that the circular economy is as much a financial issue
as it is an environmental one. Environmental and social aspects have also
been studied within the electric vehicle and battery second use industries
and examined in light of how new business models can facilitate sustain-
able practices and foster electric vehicle market uptake (Reinhardt,
Christodoulou, Gassó-Domingo, & García, 2019).
Future research requires further investigation of the similarities
and differences between circular business models across different
industries. Another gap to be addressed in empirical studies is the
way established/traditional business models can be transformed into
circular business models by incorporating circularity strategies into
different industries.
4.1.4 | Strategy
Studies investigating the relationship between circular business
models and strategy focus on the implementation of the circular prin-
ciples and factors enabling this kind of implementation. Building a cir-
cular business model requires a set of strategies for its structuration
and implementation. In particular, a taxonomy of circular economy
implementation strategies at the managerial level was developed that
provides implications for managers to reach higher levels of circularity
(Ünal & Shao, 2019). Other strategic considerations analyzed in the
studies include strategic collaborations with supply chain partners, the
transition from ownership to sharing/leasing (De Angelis et al., 2018),
reverse logistics (Lechner & Reimann, 2019), and waste management
systems (Horvath, Mallinguh, & Fogarassy, 2018).
Given the complexity of circular economy implementation, there
is an increasing interest in achieving a strategic standpoint for
it. Further empirical investigations are encouraged to better under-
stand how circular strategies shape circular business models and vice-
versa. The identification of facilitating and impeding conditions that
may influence the successful implementation of circular strategies and
making clear the role of strategic collaborations with supply chain
partners in circular strategies' implementation could also provide
novel literature insights.
4.1.5 | Sustainability
Circular business models are widely analyzed within broader sustainabil-
ity principles and the achievement of SDGs. The examples of research
issues here include the relationship between the circular economy and
sustainability and the exploration of how companies incorporate the cir-
cular economy into their sustainability agenda (Stewart & Niero, 2018).
The studies also analyze the contextual embeddedness of circular busi-
ness models and point out the role of the circular ecosystem (Zucchella &
Previtali, 2019) and circular supply chain (Geissdoerfer et al., 2018) for
sustainable development. Perey, Benn, Agarwal, and Edwards (2018)
explored the question of how organizations change their business models
to respond to sustainability issues and resolve the tension of waste as a
burden and/or resource, focusing on the reconceptualization of its role
as a source of value.
Future investigations could for instance conceptually and empiri-
cally advance the understanding of the link between the circular econ-
omy and sustainability by quantitatively assessing the sustainability
performance of circular practices. Other potential research issues to
examine are whether and how the transition towards circularity
makes businesses and their supply chains more sustainable, as well as
how organizations consider their contexts when incorporating sus-
tainability goals into their agendas.
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TABLE 4 Exemplary research issues of emerging topics within the business model and circular economy literature












Sustainability as a source of competitive advantage; the case of mature manufacturing sectors where technologies are
standardized, and innovation is mainly generated across the value chain rather than by individual companies (Blundo
et al., 2019).
Opportunities and challenges of managing a CE business model; managerial competencies and capabilities such as
balancing the linear and circular systems required to initiate and scale up a successful CE business model (Hopkinson
et al., 2018). Examining experimentation as an important capability allowing improved business model innovation
activities and reducing the risk associated with a circular transition (Bocken et al., 2018).
Adaptation of an organization's management control to circular business models. The role of cultural control and
long-range planning for communicating circular values (Svensson & Funck, 2019).
The governance of the system made up of the firms implementing industrial symbiosis business models; the influence of
need for coordination and centralization of control in how firms create and capture value (Fraccascia, Giannoccaro, &
Albino, 2019).
Redefinition of the components of the business model canvas in the circular economy context (Lewandowski, 2016).
Future scenarios of the fast-moving consumer goods (FMCG) industry in the circular economy (Kuzmina, Prendeville,












Driving sustainable value creation within the context of remanufacturing business models (Jensen et al., 2019).
Exploration of cleaner production principles and practices in fostering circular economy adoption (Sousa-Zomer et
al., 2018).
Marketing and communications perspective on the circular economy; the ways in which circular economy businesses
use communications to market their offerings and influence consumer behavior (Chamberlin & Boks, 2018).
Barriers and enablers experienced by SMEs when implementing circular economy business models (Rizos et al., 2016).
The role of small entrepreneurial companies and their partnerships with large corporations to advance the circular
economy (Veleva & Bodkin, 2018).
A shift from selling products to offering products in circular business models. The role of product design and
competencies required from designers in creating circular business models (Sumter et al., 2018).
A conceptual framework for circular design strategies; holistic implications for design within a circular economy (Moreno
et al., 2016).
Integrating backcasting and eco-design for aiding businesses in implementing CE requirements (Mendoza, Sharmina,
Gallego-Schmid, Heyes, & Azapagic, 2017).











Understanding consumption considerations when addressing the circular economy (Camacho-Otero et al., 2018).
Company–consumer relationship; business models for sustainable consumption in the circular economy; the role of
business models in enabling different customer segments to consume sustainably (Tunn et al., 2019).
Incentives and benefits fostering the adoption of consumption patterns and responsible consumption in the promotion
of the circular economy (Lakatos et al., 2016).
The role of the sharing economy in changing consumer behavior; factors driving consumers' shift towards the sharing
economy (Barbu et al., 2018).
A shift from ownership towards access-based consumption; factors determining public acceptance of access-based
consumption such as product-service systems based on the long-term use of nonowned products and accompanying
contractual obligations (Cherry & Pidgeon, 2018).
Identification of key user behaviors required for circular business models to work and the role of design in encouraging
circular behaviors (Wastling, Charnley, & Moreno, 2018).
The role of usage-focused servitized business models in enabling the circular economy through digital technologies
(Bressanelli, Adrodegari, Perona, & Saccani, 2018).










The development of industrial symbiosis concerned with cooperation among industrial firms in managing resources;
conditions, factors and strategies that facilitate industrial symbiosis (Mulrow et al., 2017).
Firm and network-level transformation in a sustainable economy through capabilities and business models; the
formation of new ecosystems and new ways of engaging in co-creation with partners (Parida & Wincent, 2019).
The taxonomy of circular economy business models based on the implementation of circularity along two dimensions:
the customer value proposition and the value network through interacting with suppliers and reorganizing internal
activities (Urbinati et al., 2017).
The role of multistakeholder collaboration along the supply chain in facilitating the transition toward the circular
economy in a developing country (Mishra, Chiwenga, & Ali, 2019).
Differences of perceptions and diffusion of responsibility to parties outside of the supply chain as obstacles to




Estimation and comparison of the total cost of ownership of a product for consumers and profitability for manufacturers
in linear and circular business models (van Loon, Delagarde, & Van Wassenhove, 2018; van Loon, Delagarde, Van
Wassenhove, & Mihelič, 2019).
(Continues)
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4.2 | Future research avenues—Exploring the weakly
linked and small nodes towards emerging research
topics
Although the data proved to be rich when considering various topics
that appear in the network, there are also several disjoined and
periphery nodes that are simply not widely addressed by researches
in the business model and circular economy literature. This is related
to the fact that there are some terms which are more specific to a few
studies. We explored these weakly linked and small nodes to identify
possible emerging topics that may stimulate future research
(Figure 3). For analysis and presentation purposes, we selected the
terms on the topic and grouped them into six categories: management
and strategy, supply-side terms, demand-side terms, networks, perfor-
mance, and context. The review of relevant publications allowed
deeper understanding of the research questions and context. We
summarize the examples of research issues of emerging topics in the
circular business model literature in Table 4. In the following, we dis-
cuss these topics grouped into their six broader categories.
4.2.1 | Management and strategy
Few studies in the field have addressed research questions such as
how sustainability and circularity can become a source of competitive
advantage (Blundo et al., 2019) and which managerial competences
and capabilities are required to develop circular economy business
models (Hopkinson, Zils, Hawkins, & Roper, 2018). For example,
Bocken, Schuit, and Kraaijenhagen (2018) examined business experi-
mentation as an important capability that, through continuous learn-
ing, facilitates the transition to a circular business with limited risks
and resources. Another topic is related to the organizational adapta-
tion to the changes in the business model. The question here is how
organizations operate in the circular economy and how circular busi-
ness models affect management control, cultural values, and planning
in the organization (Svensson & Funck, 2019). Circular economy char-
acteristics may also require a redefinition of well-established frame-
works such as the business model canvas by including the new
components relevant to the context of the circular economy
(Lewandowski, 2016).
TABLE 4 (Continued)









The impact of sustainable business models on firm competitiveness (Di Tullio, Valentinetti, & Rea, 2018).
Sustainable investment; market equity value of the firm and financial gain for shareholders in a circular economy
(Aboulamer, 2018).
A mathematical approach to defining and measuring the circular economy and circular economic growth
(García-Barragán, Eyckmans, & Rousseau, 2019).
Combining eco-efficiency and eco-effectiveness for continuous loop packaging systems (Niero, Hauschild, Hoffmeyer, &
Olsen, 2017). Changes in business models and measures for resource efficiency implemented by companies (Lopez,
Bastein, & Tukker, 2019).
Mapping the environmental impacts of electric and electronic products against their increasing energy efficiency over
time, the case of refrigerators and laptops (Bakker, Wang, Huisman, & den Hollander, 2014).
Assessment of economic, environmental, and social impacts of circular economy scenarios (Bressanelli, Perona, &
Saccani, 2019).
Identification of circularity indicators (C-indicators) to monitor the effects of CE adoption and the analysis of their
purposes, scopes, and usages (Saidani et al., 2019). Bridging the gap between microlevel and macrolevel indicators for
monitoring the progress towards the circular economy by introducing meso-level indicators to provide more direct











The impact of institutional features on circular economy business model activities (Levänen, Lyytinen, & Gatica, 2018).
The role of requirements for transitioning to the circular economy in stimulating the emergence of new institutions
enhancing sustainability (Fischer & Pascucci, 2017).
Methodological framework and guidance for developing a circular economy strategy in universities aimed at improving
sustainability management processes (Mendoza, Gallego-Schmid, & Azapagic, 2019).
Governmental discourses and approaches to planning for energy sector and consideration of variable renewable energy
in energy strategies (Bryant, Straker, & Wrigley, 2019).
Investigation of sustainable and green public procurement policy to promote the transition of cities and municipalities
toward circular societies (Alhola, Ryding, Salmenperä, & Busch, 2019).
The analysis of how companies can leverage digitalization to transform their business models to achieve sustainability
benefits (Parida, Sjödin, & Reim, 2019).
Antecedents, characteristics, and practice of transition of family businesses to a circular economy model (Núñez-Cacho
et al., 2018).
A review of the circular business model activities and barriers for the bio-economy; the alignment of business model
elements to succeed in a bio-economy (Reim, Parida, & Sjödin, 2019). The understanding of bio-economy and circular
economy concepts and their linkages to the sustainability goals of forestry-sector companies when they transform
their strategies and models (Näyhä, 2019).
12 FERASSO ET AL.
Moving forward within this research direction means future stud-
ies will have to shed light on the discovery, creation, and sources of
business opportunities that boost new business models in the circular
economy. These studies should also investigate the ways organiza-
tions transform business models into circular business models to profit
from new opportunities provided by the circular economy. Examina-
tions of key processes subject to organizational changes in the circular
economy are encouraged. In this context, studies may identify new
capabilities and practices contributing to the successful transition to
circular business models and that reduce the risks associated with it.
4.2.2 | Supply-side terms
This category examines the emerging topics addressing designing,
manufacturing, marketing, offering products and/or services in the cir-
cular economy, as well as the entities related to them such as small
and medium-sized enterprises (SMEs) and entrepreneurs. In the area
of production and operations management, scholars have specifically
investigated remanufacturing business models and how they can drive
sustainable value creation (Jensen, Prendeville, Bocken, & Peck, 2019), as
well as how cleaner production practices can foster the implementation
of circular economy principles (Sousa-Zomer, Magalhaes, Zancul, Cam-
pos, & Cauchick-Miguel, 2018). Moreover, there is an increasing interest
in the role of product design for circular business models related to a shift
from “selling” to “offering” products in the circular economy (Moreno, De
los Rios, Rowe, & Charnley, 2016; Sumter, Bakker, & Balkenende, 2018).
This requires new roles and competencies from designers when generat-
ing the products and services emerging from and for circular business
models. Another question is how marketing and communications are
used by circular economy businesses to promote their offerings and
make customers aware that the organization is addressing circular econ-
omy concepts (Chamberlin & Boks, 2018). A few studies have also inves-
tigated small businesses and entrepreneurs and their role in advancing
the circular economy (Veleva & Bodkin, 2018), as well as challenges they
face when implementing circular business models (Rizos et al., 2016).
Proposed potential avenues for future research include investigating
the ways to reorganize manufacturing to generate sustainable value crea-
tion and the ways to capture value from “offering” products. Empirical
studies may also examine the role of eco-design in implementing circular
economy requirements and which eco-innovations are commonly
explored by organizations in different contexts and industries. An analysis
of how SMEs may overcome the barriers in circular business model
implementation could also provide useful insights.
4.2.3 | Demand side-terms
The results show that research topics related to sustainable consump-
tion, consumer awareness, and behavior have to date not received
extensive attention in the literature. Studies in this field have aimed to
understand consumption considerations, the company-consumer rela-
tionship, and business models for sustainable consumption (Camacho-
Otero, Boks, & Pettersen, 2018; Tunn et al., 2019). The related research
issues include factors driving the adoption of responsible consumption
(Lakatos, Dan, Cioca, Bacali, & Ciobanu, 2016), the role of circular
business models in changing consumer behavior (Barbu, Florea,
Ogarca, & Razvan Barbu, 2018), and the identification of key behav-
iors required for circular business models to work (Wastling,
Charnley, & Moreno, 2018). Moreover, with a shift from ownership-
to access-based consumption, there is an interest in exploring the
acceptance of business models based on pay-per-use services and
their related concerns about ownership, trust, and the responsibility
of entering into contractual agreements (Cherry & Pidgeon, 2018).
Following this discussion, the investigation of commonalities and dif-
ferences in user behaviors for various circular business models and in dif-
ferent industries is encouraged for future studies. Another research issue
to examine is the role of digital technologies in supporting the develop-
ment of usage-focused servitized business models. Investigation of the
key product characteristics which make them suitable for building
access-based consumption business models or the sharing economy is
another potential avenue to address. Longitudinal studies will also be
needed to better understand the dynamics, challenges, and enablers of
sustainable consumer behavior in the circular economy.
4.2.4 | Networks
A number of studies consider the networked perspective of organizations
and network-level transformation in the circular economy. For example,
Mulrow, Derrible, Ashton, and Chopra (2017) analyzed industrial symbio-
sis on the facility scale, along with the conditions, factors and strategies
that facilitate symbiotic interfirm relationships. Another research issue
here is how new ecosystems and ways of value cocreation with partners
are developed in the circular economy (Parida & Wincent, 2019). Collab-
oration between firms is important for circular economy implementation
and achieving the technology transfer and organizational learning neces-
sary for clean technology and resource efficiency (Mishra, Chiwenga, &
Ali, 2019). However, the lack of mutual interests and diffusion of respon-
sibilities outside the network have been shown to be among the reasons
for the difficulty in implementing CE (Schraven, Bukvic, Di Maio, &
Hertogh, 2019).
Further investigations could also involve the research questions of
how actors in the network manage resource flows when cooperating in
the context of the circular economy. Of interest could also be an exami-
nation of how they engage in value capture with other actors. Empirical
research is also suggested to better understand the network-related fac-
tors that facilitate or impede circular economy transitions in supply
chains.
4.2.5 | Performance
The emerging topics in the performance category look at the different
ways of assessing the economic, environmental, and social impacts
resulting from the implementation of circular economy principles. The
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examples of research questions here include how sustainable business
models influence firm competitiveness (Di Tullio et al., 2018), and
what the financial gains are for shareholders when the organization
adopts the circular economic paradigm (Aboulamer, 2018). A range of
CE-related measuring instruments exists that have been developed by
scholars, companies, and governmental institutions to monitor the
effects of the transition towards the circular economy. However, the
available indicators need to be synthesized in order to use them prop-
erly and better understand their scopes and purposes. One example is
Saidani, Yannou, Leroy, Cluzel, and Kendall's (2019) classification of
circularity indicators (C-indicators) and their linkage to different needs
and requirements, allowing facilitation of their selection. There is also
a call for developing measurements to provide more direct feedback
for policymakers. In particular, meso-level indicators may bridge the
gap between the macro and micro levels, while evaluating the pro-
gress towards the circular economy based on the fulfillment of varying
societal needs (Alaerts et al., 2019).
To advance the understanding of performance considerations in
the context of the circular economy, future investigations are
suggested that examine returns from “sustainable investments” in CE
businesses and analyze the multiple dimensions of firm performance.
Studies may also provide further quantitative insights into and com-
parisons of firm benefits and costs across different industries, as well
as the levels of business circularity. Investigation of the relationship
between policy initiatives and the integration of sustainability into the
business model of firms may inform policymakers about the effects of
regulatory drivers and incentives.
4.2.6 | Context
The topics in the final category refer to the various contexts in which the
circular economy and business models are embedded. The research
issues here include the impact of institutions on circular business models
(Levänen et al., 2018) and the impact of circular requirements on the
emergence of new organizational forms and institutions (Fischer &
Pascucci, 2017). Universities are the important agents in promoting sus-
tainable development through teaching, research, and social activities. A
few studies furthermore analyze the implementation of circular economy
thinking into the university context (Mendoza et al., 2019). Núñez-Cacho,
Molina-Moreno, Corpas-Iglesias, and Cortés-García (2018) address the
reasons, characteristics, and practices of the transition of family busi-
nesses to the circular economy model. Another emerging topic involves
the understanding of the bioeconomy concept and the restructuring of
business models in forestry-based firms as they respond to changing
business environments (Näyhä, 2019).
Within the contextual considerations of circular business
models, there is a need to further explore the interplay of institu-
tions and circular business model transformations, circular economy
strategies in for-profit and nonprofit contexts, and the role of gov-
ernments in promoting “green” and sustainable societies. More
studies are suggested to identify the opportunities and challenges
for circular business model adoption in different sectors such as
energy, construction, transportation, the fashion industry, and
electronics.
4.3 | Limitations
As with all research, this study has a number of limitations that
point out directions for further research and should be considered
when interpreting the results. One of the limitations is that we
analyzed only those articles published in peer-refereed academic
journals from three scientific databases. Although the focus on
peer-refereed articles and the utilization of multiple databases were
based on quality and validity considerations, further research may
expand samples to other document types (e.g., conference pro-
ceedings, book chapters, reports, and practice-based journals) and
scientific databases to validate and extend our study by identifying
additional unorthodox terms, theoretical perspectives, and research
topics. Another limitation of our study is that we used a minimum
number of occurrences of a term, setting five as a cutoff. Results
might differ if this threshold were higher or lower than five. How-
ever, in the first case, this procedure would likely generate exces-
sively detailed networks, and in the second case, it could miss
important terms and linkages. Finally, although the data analysis
was mainly quantitatively performed, the interpretation of the
results to a certain extent includes the subjectivity of the authors.
In other words, the results were interpreted based on a review of
circular economy and business model literature and according to
the authors' knowledge and perceptions of key terms presented in
the nodes and how promising they may be in the research field.
Additional analyses and reviews could inspect the results presented
in this paper, comparing and contrasting them within current and
emerging research topics.
5 | CONCLUSION
This study aimed to synthesize the developments in the field of busi-
ness models and the circular economy and extend their existing
knowledge base by providing a research agenda. Based on a
bibliometric analysis and qualitative review of selected publications,
we identified the most prevalent topics in current research and rev-
ealed the emerging topics in the literature. These represent promising
avenues for future research.
Our findings are based on the network bibliometric analysis per-
formed with VOSviewer, which allowed an analysis of the relation-
ships between key terms. It extends beyond the traditional application
of bibliometrics to analyze networks of authors, institutions, and cita-
tions. This methodological approach allowed the construction of the
rich and dense network of key terms and their linkages, as well as the
identification of key terms that are not fully addressed in current
research papers. Additionally, the use of VOSviewer as a tool for data
mining selected papers facilitated the identification of promising
research gaps to be explored in future research and allowed the
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papers to be identified in which the selected key terms appeared. This
procedure differs from qualitative literature reviews (such as meta-
synthesis or systematic reviews) and other quantitative reviews (such
as meta-analysis). It allows an identification of groups of key terms
and their relationships; these could be further approached using addi-
tional in-depth qualitative literature analysis.
This study highlights a variety of topics and research issues
explored at the intersection of business models and the circular econ-
omy. Its results identified the current issues being examined in the
field and provided insights into its emerging research topics and white
spots. This will most likely help stimulate future investigations. We
hope that our analysis, findings, and ideas for future research will
motivate continued novel investigations and pathways within the
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